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The result of the International Symposium on Assessing the Economic Impacts of Public R&D 
3rd Policy-Oriented Research Group, National Institute of Science and Technology Policy (NISTEP), MEXT 
ABSTRACT 
As part of the Ministry of Education, Culture, Sports, Science and Technology (MEXT) of “Science for 
RE-designing Science, Technology and Innovation Policy(SciREX)” project, NISTEP has been conducting 
macroeconomic analysis of the impact of research and development (R&D) investments to support related 
policymaking. 
On March 2013, NISTEP was holding international symposium and workshop in the presences of experts 
conducting similar/related R&D economic impact analyses to support policy formulation in the EU and 
OECD in order to provide the participants with deeper understanding of case examples for R&D economic 
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日時：2013 年 3 月 22 日（金）13：00～17:00 
会場：株式会社三菱総合研究所 ４階 大会議室 
プログラム： 
１．開会挨拶 桑原輝隆（文部科学省 科学技術政策研究所長1） 
２．プレゼンテーションセッション 
（1）研究開発投資の効果測定に関する世界の動向 
Dr. Fernando Galindo-Rueda (Senior Economist in the Science, Technology 
and Industry, Directorate of the Organization for Economic Co-operation 
and Development (OECD)) 
（2）ＥＵにおけるマクロ経済モデルの政策形成への適用について 
Dr. Daniel Deybe (Policy Officer, European Commission) 
（3）日本における研究開発投資の効果分析のためのマクロ経済モデル 
永田晃也教授 （文部科学省科学技術政策研究所 客員研究官、九州大学大学院 
経済学研究院教授） 
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Dr. Daniel Deybe 
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1 科学技術政策研究所は、2013年7月に科学技術・学術政策研究所に改組されたが、シンポジウムの開




Dr. Fernando Galindo-Rueda (Senior Economist in the Science, Technology and Industry, Directorate 

































                                              
2 Rationale（理由づけ）, Objective setting（目的の設定）, Appraisal（事前評価）, Monitoring of implementation

















There are several initiatives across OECD and other countries to establish intelligence systems aimed at 
supporting evidence-based policy making in science and innovation for the benefit of the population at 
large. The OECD Innovation Strategy called for increased efforts to implement ex-ante and ex-post policy 
evaluation. Evaluation and impact assessment are components of the evidence-based policy making cycle, 
as exemplified by the standard ROAMEF (Rationale, Objective setting, Appraisal, Monitoring of 
implementation, Evaluation, Feedback) cycle. Impact assessment requires the joined-up implementation of 
appropriate methodologies, data infrastructures and suitable governance mechanisms. 
STI policy impact assessment is, compared to other policy areas, particularly challenging. The ultimate 
consequences of STI policies can be highly diffused and will often take long time to materialise into 
measurable outcomes. Attributing impacts through comparisons with counterfactuals requires assumptions 
and drawing on evidence from a wide body of empirical and conceptual literature. For this reason, it is 
important to focus efforts to carry out empirical assessment on the relevant outcomes of interest at the 
appropriate stages of a programme or policy. Measurement needs to be aligned to the likely timing of 
impacts and the process of knowledge diffusion, paying attention to the wide range of possible relevant 
outcomes, including unintended effects, lack of additionality and displacement. A comprehensive 
measurement of inputs is a necessary but not sufficient condition for a data infrastructure to support impact 
assessment. Outcomes also need to be considered across the relevant populations. In order to be in a 
position to draw inferences on the causal effect of inputs on outputs, appropriate research designs will also 
be required, linking data at the level of the decision making units, e.g. the firms or the individuals who 
make S&I decisions.  
As part of its programme of work, the OECD is making an effort to link data across different 
measurement frameworks, to support the analysis of linkages and the study of the relationship between 
innovation inputs and outputs. In addition to citation linkages, human mobility and other novel types of 
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records should also play a key role in tracking impacts.  
There are a number of methodological tools to address impact questions, using reduced-form or 
structural approaches. Meta-analysis of existing literature can provide relevant calibration parameters to use 
in impact assessment when a full direct assessment is not possible. Several methodological problems 
impact on the reliability of some “off-the-shelf” spillover coefficients and their applicability to the 
assessments of interest. Macroeconomic modeling in STI is still in early stages of development, partly held 
back by a number of factors, including difficulties in verifying the performance of the models on an ex-post 
basis given the highly persistent nature of some of the STI data. Macro models can nonetheless be 
particularly useful for illustrative purposes as long as the fundamental assumptions driving the results can 
be succinctly explained and justified to capture the more salient phenomena. There is a risk that these 
models may be misused or its outputs misreported to create a false sense of security in projections or are 
used to obfuscate hard to justify assumptions. There are examples in other policy areas where the use of 
macro models, within an appropriate governance framework, has been instrumental in driving forward 
important policy discussions.  
From an OECD perspective, the current focus is on addressing the challenges that prevent the adoption 
of state-of-the-art data and analysis infrastructures that support internationally coordinated efforts to 
understand global STI dynamics and the role of policies. This is mainly done by demonstrating the benefits 
of innovative approaches for new indicators and multi-country analysis, proposed improved measurement 
standards and facilitating the exchange of experiences across all parties involved in the STI evidence 
agenda. Building a culture of analysis and evaluation among STI decision makers is fundamental for 
ensuring that the efforts being made in carrying out impact assessments in a robust way can help improve 





















「Horizon2020」では、2014年から 2020年の間に EU内で行われる研究開発に対して 800億ユーロの資
金援助を行うことを提案している。この投資は、構造政策など他の政策とともに実施されることが期待され
ている。すなわち、新興国が先進国に追いつくことを目的に、特定地域の特定分野への投資を奨励して






































In the EU, for any policy making, an assessment of potential impacts of different policy options and 
comparison of their advantages are called for. Impact assessment implies that there is a need to identify not 
only the impact of continuing current policies in the future but also to present multiple options for which 
needed is to identify what could be the impact and compare among the options so that policy makers make 
their decision based on an objective assessment. This process is called ex-ante impact assessment and any 
policy in the EU must undergo this process. After the implementation of the policy there must be an ex-post 
evaluation. The Impact Assessment Board, which includes several members of the Commission, analyzes 
each impact assessment and provides an objective assessment of the quality of the impact assessment. The 
Board issues every year a report on the quality of the different documents. The analysis of these reports 
shows that in many cases the social and environmental impacts are not sufficiently addressed in the impact 
assessments, and in some cases the economic impacts are not sufficiently explored. 
The Commission’s proposal Horizon 2020 – the future Framework Programme to strengthen the EU 
global position in research, innovation and technology -also must go through this assessment process. 
Research and development policy and the research system in Europe are very different from the Japanese 
ones. In the EU the research system is composed of EU 27 national research systems and some cross border 
operations. In several countries the R&D policy is decided at the regional level. The Commission’s 
proposal in Horizon 2020 requests a budget of 80 billion euros for the period of 2014-2020. This 
investment is expected to be accompanied by other types of policies like structure policies. This may mean 
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fostering investment in some specific areas in some specific regions so that they can catch up in the future. 
The Commission’s proposal is aligned with the Europe 2020 Strategy, the strategy for smart, sustainable, 
and inclusive growth. Research and innovation is an important component for smart growth, responding to 
the need to create more jobs and growth. Horizon 2020 – the name of the future Framework Programme- 
also seeks to strengthen the EU global position in research, innovation, and technology. 
For assessing impact of Horizon 2020, the Commission uses the model called NEMESIS, which is a 
macro-economic model to simulate economic impacts of research and development. This is a modular 
macro-econometric system in which European countries are included. For each country there is one main 
economic module which can be linked to other more detailed modules; as for example the one tackling 
energy and the environment or the one on agriculture and land use. 
One of the advantages of NEMESIS - when comparing with other models - is that the parameters are 
econometrically estimated and thus they can be updated whenever there are important changes in the 
economic systems. Therefore new trends can be included in Nemesis as well as alternative mechanisms of 
innovation – this is especially interesting for radical innovation – which are not constrained by strict 
optimization conditions. The main module of NEMESIS includes around 56 thousand equations for 30 
sectors. Some of the sectors are described in more detail in additional modules outside the core model. 
Interactions between the sectors and between the countries are modeled in NEMESIS through matrixes 
reflecting of exchanges of goods and services but also by knowledge spillovers. Thus innovation can take 
place in some sectors even without R&I in the sector. Also, the model reflects the possibility of one country 
to innovate, even without investment in R&I. 
Knowledge stocks in the sectors are important factors in NEMESIS. They are determined using 
information on publications and patents in each sector in each country. Spill overs between sectors and 
countries are identified by analysis technology flows (estimated on the basis of patent data) and trade flows. 
Thus, knowledge stocks increase when there is research and development both in the sector and in other 
countries, which depends on R&D expenditures in research and decadence in the sector. 
Analyzing by the NEMESIS model with the following three options, “continuation of FP7”, 
“discontinuation of FP7”, and “the proposal for Horizon 2020”, concluded was that the economic impacts 
in the EU by “the proposal for Horizon 2020” transcends the other options, and this justifies that the 
Commission put forward the proposal for Horizon 2020. National authorities tend to reduce research 
funding which, in the long term, would affect very strongly the growth potential. The results by the 
NEMESIS indicates that continued investing in research will induce growth and thus Europe should not 
reduce research funding, which creates many jobs, and this is important, and it even creates jobs in the 
short term. 
Future challenges on the assessment of potential impacts of research policies by the NEMESIS are 1) a 
more detailed level of analysis in terms of research funding allocation among sectors, 2) more attention to 



































































































門、公的部門と海外技術導入分のそれぞれに対して設定しています（P53、スライド中 6 頁）。 















































課題のうち、課題１に要する基礎データは 2011 年度に整備し、2012 年度中に課題 1～3 までの検討を進



























































































くという構造のものになっています（P60、スライド中 20 頁）。 





ご覧いただくとおりです（P62、スライド中 24 頁）。ここから導出される知見は、国内知識ストックが 1％増加










































Dr. Fernando Galindo-Rueda (Senior Economist in the Science, Technology and Industry, Directorate 

























• The main limiting factor for the q-analysis 
of the impact of public support for R&D is 

































































































































(Kyushu University / NISTEP)










 藤田 健一 総括上席研究官（前任） （第３調査研究グループ）
 坂下 鈴鹿 総括上席研究官 （第３調査研究グループ）
 鈴木 真也 研究員 （第３調査研究グループ）



































































































































































































ライフサイエンス 2.55 1.51 4 .06 3.06 32 .7%
情報通信 2.53 1.51 4 .03 3.72 26 .9%
環境 2.36 1.48 3 .84 3.32 30 .1%
物質材料 2.39 1.45 3 .84 3.08 32 .5%
ナノテクノロジー 2.48 1.48 3 .96 3.20 31 .2%
エネルギー 2.41 1.49 3 .90 3.72 26 .9%
宇宙開発 2.31 1.50 3 .81 3.80 26 .3%
海洋開発 2.40 1.50 3 .90 3.57 28 .0%
その他 2.41 1.49 3 .90 3.50 28 .6%















































ライフサイエンス 4.0 3.0 7 .0 8.0 12 .5%
情報通信 4.5 3.0 7 .5 6.0 16 .7%
環境 5.0 3.0 8 .0 5.0 20 .0%
物質材料 4.0 3.0 7 .0 9.0 11 .1%
ナノテクノロジー 5.0 3.0 8 .0 5.0 20 .0%
エネルギー 4.0 2.3 6 .3 9.0 11 .1%
宇宙開発 9.0 3.0 12 .0 15.0 6 .7%
海洋開発 10.0 0.5 10 .5 15.0 6 .7%
その他 3.0 1.5 4 .5 5.0 20 .0%








































































 2007 2008 2009 2010
8分野全体 0.3527 0.3701 0.3878 0.4033
 ライフサイエンス 0.0519 0.0567 0.0612 0.0656
情報通信 0.2273 0.2389 0.2486 0.2574
環境 0.0084 0.0087 0.0097 0.0106
物質・材料 0.0123 0.0147 0.0171 0.0189
ナノテクノロジー 0.0017 0.0019 0.0028 0.0035
エネルギー 0.0376 0.0380 0.0386 0.0387
宇宙開発 0.0093 0.0079 0.0068 0.0059
海洋開発 0.0041 0.0035 0.0030 0.0026
その他 0.6473 0.6299 0.6122 0.5967








































































































































































日時：2013 年 3 月 21 日（木）16：00～18:00 







Dr. Daniel Deybe (Policy Officer, European Commission) 
３．コメント及びディスカッション 
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根拠規定 欧州共同体設立条約（Treaty on European Union and of the Treaty establishing the European Community）第163条～第173条
出典：「研究開発政策 －新リスボン戦略とFP7－」（国立国会図書館調査及び立法考査局『拡大
EU：機構・政策・課題：総合調査報告書』） 2007








出典：「European Integration Process in the New Regional and Global Settings」Ewa Latoszek, 

































５．欧州連合の市民 ５．１ 欧州における参加と市民権５．２ 欧州における多様性と共通性





















出典：EUROPEAN COMMISSION“FP7 Socio-economic Sciences and Humanities Indicative 










• DEMETER（Development of Methods and Tools for Evaluation of Research）プロ
ジェクトは、EUが実施するFP7で資金提供を受けたプロジェクトである。
• 本プロジェクトにおいて開発を進めているNEMESIS(New Econometric Model of 






























 ”R&D EFFORT DURING THE CRISIS 
AND BEYOND: SOME INSIGHTS 
PROVIDED BY THE NEMESIS 
MODEL SIMULATIONS”(Arnaud 
Fougeyrollas, Pierre Haddad, Boris 
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出所：“NEMESIS Reference Manual Part 1”, ERASME, 2010








出所：“NEMESIS Reference Manual”, ERASME, 2010























































出所：I. Bracke and E. Meyermans. Specification and estimation of an allocation system for private
consumption in Europe. Working-Paper 3-97, Federal Planning Bureau, Belgium., 1997
※NEMESIS Reference Manual より整理






























対象者 ・ Daniel DEYBE, Policy Officer, Directorate-General for Research
・ Henri DELANGHE, Policy Analyst, Directorate-General for Research




（2）Dr. Luc Soete （DEMETERプロジェクトにおける研究担当者）
対象者 ・ Luc Soete, Rector Rector Magnificus Professor of International Economic Relations at the School of Business and 
Economics, Maastricht University and director of UNU-MERI
参加者 NISTEP藤田総括上席研究官、柿崎主任研究官、松本客員研究官、MRI 藤井
目的 ・ Luc Soete教授はDEMETERプロジェクトにおける研究担当者の一人であり、イノベーション研究分野で著名な人物である
・ NEMESISモデルの学界内でのコンセンサス形成状況やEUの政策への適用に向けた方策等について情報収集すること
を目的にヒアリング調査を実施した。
（3）Centre Recherche SA Laboratoire Erasme（DEMETERプロジェクトのコーディネーター機関）
対象者 ・ Paul ZAGAME, Project coordinator, Centre Recherche SA Laboratoire Erasme
・ Arnaud FOUGEYROLLAS, Researcher, Centre Recherche SA Laboratoire Erasme他4名
参加者 NISTEP赤池客員研究官、有賀客員研究官、藤田総括上席研究官、柿崎主任研究官、松本客員研究官 MRI 藤井
目的 ・ 当該機関はDEMETERプロジェクトのコーディネーター機関であり、かつNEMESISモデルの開発主体である。
・ NEMESISモデルの詳細な内容や課題点等に関して情報収集を行うことを目的にヒアリング調査を実施した。






































































 ECECOFIN（Economic and Financial Affairs Council ）などの組織にはNEMESISモデルに対し
て批判的な目をもつ人もいる。










































































































(備考) Daniel Deybe 氏の資料は、シンポジウムのものと同一である。 
  


































































以下では、伝統的なマクロ経済モデル、ハイブリッドモデル、DSGE モデルの位置づけを 3 つの観点に
基づいて整理を行う。整理する 3 つの観点とは以下である。 
 

























                                              
3 「研究開発投資の経済効果分析とその政策立案への応用に関する検討会（開催結果）」（NISTEP 




































































デルへの応用～」、ESRI Discussion Paper Series No.203. 
・Christopher J. Erceg & Luca Guerrieri & Christopher Gust, (2006), "SIGMA: A New Open Economy 
Model for Policy Analysis," International Journal of Central Banking, International Journal of Central 
Banking, vol. 2(1), March. 
・Fujiwara et al(2005) ”The Japanese Economic Model:JEM”, Monetary and Economic Studies, vol.23, 





















































































2013 年 11 月 
文部科学省 科学技術・学術政策研究所 
第 3 調査研究グループ 
 
〒100-0013 
 東京都千代田区霞が関 3-2-2 中央合同庁舎第 7 号館 東館 16 階 
TEL：03-3581-2419 FAX：03-3503-3996 
